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DRUG AND DOSAGE FORM : Ibuprofen/Pseudoephedrine HCI Tablets
STRENGTH(S) : 200 mg/30 mg |
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CC: ANDA 75-588
ANDA DUPLICATE
-+ DIVISION FILE .
A HFD-651/ Bio Drug File
HFD-655/SShrivastava

Printed in final on 5/7/99

Endorsements: (Final with D )
HFD-655/ SShrivastava

6|67
HFD-655/ SNerurkar - —3/15/95\ M\/ 5(% !q

HFD-650/ D. Conner_(ﬂ, o
' S ,g\q‘-l
BIOEQUIVALENCY - ACCEPTABLE
1. FASTING STUDY (STF) ~
Clinical! _ -
Analytical(\
2, Amendment
FOOD STUDY (STP)
Clinical{
Analytical(

3. Other (Diskette)

Outcome Decisions: AC - Acceptable

WinBio Comments: Studies acceptable.

Submission date: 2/19/99
Strengths: 200 mg/30 mg
‘/Outcome: AC

N

Pl

Submission date: 2/19/99 L
Strengths: 200 mg/30 mg -
. /Outcome: AC

j
Submission date: 4/26/99
Strengths: 200 mg/30 mg

«” Outcome: AC
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Ibuprofen 200 mg and Pharmaceut. Formulations, Inc.

Pseudoephedrine HCI 30 mg Tablets Edison, NJ

ANDA 75-588 ) Submission Date:

Reviewer: S.P. Shrivastava February 19, 1999
‘ ' April 26, 1999

REVIEW OF TWO BIOEQUIVALENCE STUDIES

The firm has submitted an ANDA application for the OTC drug product mentioned
above. It has conducted studies and submitted data for single-dose fasting study,
single-dose nonfasting study, and dissolution testing.

The drug is indicated for temporary relief of symptoms associated with the common
cold, sinusitis or flu including nasal congestion, headache, fever, body aches and pains.
The reference listed drug for this product is Advil® Cold and Sinus, manufactured by
Whitehall Laboratories, Inc.

» g

Il. BIOEQUIVALENCE STUDY UNDER FASTING CONDITIONS L

A. Study Information

Protocol # 299-05; 4/17/98

IRB approval R. Kilgore; 5/13//98
Consent Form Signed | Yes

Clinical Site (1 )
Principal Investigator (

Clinical Manager [

Analytical Facility e . .

Analytical Manager L

Study Dates May 16 - May 25, 1998/

Analysis Dates | May 28, 98-June 17, 1998

Storage Period . 32 Days

Study Design Randomized, two-way crossover design
Wash-out Period 7 Days between dosing |

Subjects Enrolled 30 subjects enrolled; Age 18-43 years

Subjects: Sequence |AB:1,4,6,8,10, 11, 14, 15, 17, 19, 21, 24, 27, 30, 31




Subjects: Sequence

BA: 2,3,5,7,9,12, 13, 18, 20, 22, 23, 25, 28, 29, 32

Drop-outs:

29 completed the study

Tfeatment: Test

A: 2 x200/30 mg; Lot #H79293; Lot size: 226,667, Private
Formulations; Exp. Date:4/00;
Assay: %, Content Uniformity: 100.4%

Treatmenf: Ref

B: 2 x200/30 mg; Lot #3971328; Expiry Date: 3/1/99;
Whitehall Labs., Assay: X
Content Unif: 101.

Formulation

See Section IV

Housing

.Evening before dosing until last sampling (24 Hrs:)

Dosing

2 x 200/30 mg Dose after overnight fast, with 240 mL of water.

Sample Collection
Time

Predose, and at 0.25, 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 2.5, 3, 4, 6, 8,
10, 12, 18 and 24 hours post-dose

Sample Storage
Temp.

-20°C

Method/Analyte(s)

Internal Standard

Protocol Deviations None sighiﬁcant

B. Pre-Study Methods Validation: Ibuprofen

Linearity/No.
Stds.

Regression

QC Samples

Accuracy

Precision (%CV)

Recovery (%)

Stability (%)

Criteria for
Rejection of Stds

Batch Accept.
Criteria




C. Within Study Methods Validation:lbuprofen

Qc Samples

Calibration
Curves
Reassays:

D. Pre-Study Methods Validation: Pseudoephedrine

Linearity/No.
Stds.
Regression

QC Samples

Accuracy

Precision (%CV)

Recovery (%) _ :
Stability (%)

Criteria for
Rejection of Stds

Batch Accept.
Criteria , —

E. Within Study Methods Validation: Pseudoephedrine

QC Samples

Calibration
Curves
Reassays:

i

Conclusion: Assay validation is acceptable.

F. Pharmacokinetics/Statistics: Ibuprofen and Pseudoephedrine

Mean plasma concentrations: Attachments 1-2 and Tables 1-2.
Pharmacokinetic parameters: Tables 3 and 4.




90% Confidence Intervals: Ibuprofen Pseudoephedrine

' - LAUC, 96.92-104.1% 92.2-103.87
' LAUCqinr  96.93-104.09% 91.62-103.38

LCrmax 81.32-94.55% = 91.6-101.65
G. Adverse Reactions: Following adverse reactions (number of subjects) were
observed:
Test Ref
Sleepy 1 1
Lightheaded 1 1
H. Comments
1. The reviewer recalculated the pharmacokinetic parameters and 90%

confidence intervals. The reported values are in good agreement with
those obtained by the reviewer.

v o

2. The elimination constants were calculated for all subjects appropriately. -

3. There were no subjects with 0 hour drug level, no subjects with first
scheduled post-dose time point as Tmax, @and no subjects with first
measurable drug concentration as Cmax.

4. The 90% confidence intervals for log transformed AUCo:, AUCq.inr, and
Cmax are within acceptable limits of 80-125%. There were no statistically
significant period, sequence or treatment effects for any of these
parameters (Tables 3, 4).

I. Conclusion: The fasting study is acceptable.




TABLE 1. MEAN PLASVA [BUPROFEN LEVELS FOR TEST AND REFERENCE PRODUCTS

. TVE HR MBEANT , SD1 , MEANZ , SD2 , AVEAN12
00 , 002 012, 003 014 085
0.25 , 365 514, 795 789, 046,
0.5 _ , 1215, 995 17.29, 1241, 0.70,
0.75 , 1862, 1087, 2335, 1228 080,
A , 2079, .9.96, 2499, 1181, 083
1.5 , 2256, 1044, 2637, 1075, 0.86,
1.5 , 2339, 1075, 25898, 924, 090,
1.7 -, 2355 1113, 2473, 766, 095,
2 , 2275, 1004, 2457, 748, 095,
,2.5 , 2300, 6.33, 2298 722, 100,
3 , 2244, 565, 2079, 6.12, 108
4 , 1765 527, 1685, 687, 105,
6 , 850, 364, 735 3.0, 1.16,
8 , 455 221, 39, 191, 1.6,
,10 , , 269, 178 229, 129, 1.8
12 . 142, 104 126, 091, - 1.12
18 . 028 047, 023, 037, 122
24 , 006, 020, 006 02, 102

TABLE 2. MEAN PLASVA PSBUDOEPHEDRINE LEVELS FOR TEST AND REFERENCE PRODUCTS
. MEANT , SD1 , MBAN2 , SD2 , RVEAN12,

JMVEHR ,

0 , 000, 000 000 000 .
0.25 , 382 923 1106 1785 .0.35,
0.5 , 4700, 4054, 8240, 4930, 057,
0.7 , 10209, 5643, 12907, 4246, 0.7,
A , 12890, 61.11, 15471, 3604, 083
1.5 , 15420, 6056, 17112, 3134, 090,
4.5 , 15868, 5489, 17504, 2410, 091,
1.7 -, 15636, 4894, 17369, 2614, 0.9,

2 , 16302, 4796, 17324, 2547, 094,
2.5 , 15741, 3528, 16712, 2798 094,
3 , 15892, 26.89, 16213, 2431, 098
4 , 15030, 2393 15131, 2966, 0.99
6 , 12104, 2499, 119.88, 2376  1.00,
8 , 10082, 2008, 9931, 2376  1.02
10 , 8118 1937, 8164, 2479, 099,
12 , 6580, 1828 6696 2149, 098,
18 , 3476, 1277, 3492, 1540, 1.00
24 , 1671, 991, 1760, 1108, 095,

Meanl/SD1=Test; Mean2/SD2= Reference




Table 3. General Linear Models Procedure
Least Squares Means: Ibuprofen PK Parameters
[A=Test, B=Ref]

TR AC StdEr  Pr> T Pr > [T] HO:
LSVEAN LSVEAN HO:LSVEAN=0 LSVIEANT =L9VENN2

A 119.566670 4.58500 0.0001 0.939
B 119.189807 4.210467 0.0001

TRT QWX  StdEr  Pr>[  Pr>[MHO:
LSVESN  LSVIEN HOLSVEAN=0 LSVEANT =LSVEANR

A 319406662  2.1297426 0.0001 0.0083
B 36.029%638  1.9557414 0.0001
TRT LAC StdEr  Pr>1 Pr> M HO:
LSVEAN LSVIENN HOLSVEAN=O0 LSVEANT =LSVEAN2
A 476024294  0.03226472 0.0001 0.843
B 475581807 0.02962868 0.0001
TRT X  StdEr  Pr>T Pr > [T HO:

LIVEAN LSVIBMN HO:LSVEAN=0 LSMANT =SVEN2
A 344262987 0.06809373 0.0001 0.0080
B 357405813 0.06253043 0.0001
TRT AL StdEr  Pr>[ Pr> [T| H

LSVEAN LSVEN HOLSVEN=0 LIVBWNT =3VEAN2
A 121181029 4.711985 00001 = 09151
B 120.836499 4.275997 0.0001
TRT LALC StdEr  Pr>T Pr > [T| HO:

A 477372246  0.03260892 0.0001 0.8420
B 476927111 0.02959170 0.0001

90% Cl

969-104.1

81.3-94.6

96.9-104.1



TRT

w >

o>

w >

Table 4. General Linear Models Procedure
Least Squares Means: Pseudoephedrine PK Data

AUC
LSVEAN

197854130
202857192
A
LSVENN
217464245
2239.65946
avex
LSVEAN

201.562254
205.818063

7.56774700
7.58933153

7.66012606
7.68726145

5.27923520
5.31490348

(A=Test, B=Ref]
StdEr  Pr>T Pr > [T| HO:

LSVIEAN HOLSVEAN=0 LSVEAN1=LIVEANZ2
95.06343 0.0001 0.4509
87.29670 0.0001
StdEr  Pr> T Pr > [T] HO:

LIVIEAN HOLSVEMN=0 LIVEANT =SVEAN2
109.83619 0.0001 0.3877
100.86251 . 0.0001

SdEr Pr>1] Pr > [T HO:

LSVIEAN. HOLSVEAN=0 LIVBENT =SVEN\2

'9.098284 0.0001 0.4937
8.354949 0.0001
StdEr  Pr>T] Pr > [T| HO:

LSVEAN HOLSVEN=0 LIVEANT =SVEAN2
0.05381999 0.0001 0.5569
0.0494 2287 0.0001

StdEr  Pr>T Pr>['|'||-d

LSVIEMN HOLSVEAN=0 LIVEANT =lSVBN2
0.05449844 0.0001 0.466
0.05004689 0.0001

StdEr Pr>T Pr > [T} HO:

LSVEAN HOLIVEAN=0 LSVIEANT SSVEANR

0.04698972 0.0001 0.2701
0.04315083 0.0001

0% Cl

92.2-1039

91.6-1034

916-101.7



|. BIOEQUIVALENCE STUDY UNDER NON-FASTING CONDITIONS

A. Study Information

Protocol #

299-04, 9/9/97

IRB approval

Constance M Johnson; 1/21/98

Consent Form Signed

Yes

Clinical Site

Principal Investigator

Lo

Clinical Manager

Analytical Facility.

Analytical Manager

Study Dates

10/8/97 - 10/16/97

Analysis Dates

November 5, 1997 - November 25, 1997

Storage Period

48 Days

Study Design

Randomized, three-way crossover design

Wash-out Period

7 Days between dosing

Subjects Enrolled

18 subjects enrolled; Age 20-52 years

Subjects: Sequence

ABCZQ15AC861GBAC311 14; BCA: 4, 8, 13: CAB: 5,
10, 17, CBA: 1,7, 18

Drop-outs:

17 completed the study

Treatment: Test Fed

A: 2 x200/30 mg; Lot #22453F/H79293; Lot size: 226,667; Exp.
anate Formulations; Date:4/00; ‘
%; Content Uniformity: 100.4%

Treatment: Ref Fed

B: 2 x 200/30 mg; Lot #3971328; Expiry Date: 3/1/99;
Whitehall Labs., Assay: * %;
Content Unif; 101.

Treatment: Test Fast

B: 2 x 200/30 mg; Lot #22453F/H79293 Expiry Date: None
Private Formulations, Assay:
Content Unif:

Formulation

See Section |V

Housing

Evening before dosing until last sampling (24 Hrs.)

Dosing

2 x 200/30 mg Dose after overnight fast, with 240 mL of water.

Sample Collection
Time

Predose, and at 0.25, 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2,25, 3, 4, 6, §,
10, 12, 18 and 24 hours post-dose

Sample Storage
Temp.

-20°C




Method/Analyte(s)

In;ernal Standard

Protocol Deviations

None sigﬁiﬂcant

B. Pre-Study Methods Validation: Ibuprofen

Linearity/No.
Stds.

Regression

QC Samples

Accuracy

Precision (%CV)

Recovery (%)

Stability (%)

Criteria for
Rejection of Stds

Batch
Acceptance

Criteria

o nr“ .

C. Within Study Methods Validation:lbuprofen

QC Samples

-

Calibration
Curves

Reassays:

pa

||

D. Pre-Study Methods Validation: Pseudoephedrine

-

Linearity/No.

Stds.
Regression

QC Samples




Accuracy

Précision (%CV) |

Recow)ery (%)
Stability (%)

Criteria for
Rejection of Stds

Batch
Acceptance
Criteria

Conclusion: Methods validation is acceptable.

E. Within Study Methods Validation: Pseudoephedrine

QC Samples I

Calibration
Curves
Reassays:

F. Pharmacokinetics/Statistics

Mean plasma concentrations: Attachments 3-4 and Tables 5-6.
Pharmacokinetic parameters: Tables 7 and 8.

LS Mean Ratios (Nonfasting): Ibuprofen Pseudoephedrine
LAUC.¢ 1.006 1.038
LAUC g.int 1.004 1.044

LCrmax 1.039 1.036
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TARLE 5. MEAN PLASVA [BUPROFEN LEVELS FOR TEST AND REFERENCE PRODALTS (N =T7)

TMEHR MBEANT SDT , MEANZ , D2 , MBAN3 , SD3 , RVEANIZ, RVEANI3 , RVEANZ3
. LI f . .o ’ f ' ’ .
0 ., 000, 000 000 00, 007 029 000. 000 000
025 : , 145 329, 320, 865 279 409, 045 052 1.15,
05 , 502 867, 773 1.3, 1454 966, 065 0.3, 053
Q.75 , 779, 1078, 1081, 1143 2223 1349, 072, 035 049,
A ., 1.5, 1258, 1355 1164, 2525 1457, 082 044, 054
125 , 1433, 1204, 1579, 1114, 2589, 1335, 091, 055 061,
A5 . 1663 1183 1824, 955 2579, 1226, 091, 064 07,
A.75 , 1808, 962 1960, 901, 2514, 1108 092 0.72 078
2 . 2056, 885 2064, 904 2383 1011, 100, 086 087,
25 ., 2041, 726 1974, 7M1, 2141, 847, 108 0%, 092
3 , 1989, 622, 1934, 58, 2074 69, 103 09, 095
4 ., 1873 510, 1688, 448 1653, 6.23 110, 1.13 103
B , 1028, 295 1019, 409, 872 4850 101, 118 117
8 . 522, 204 522 282 44, 212 100, 1.18 1.8
10 . ., 32, 18, 322 1.8 25, 153 100 126 126
A2 . , 17, 108, 173, 1.8 224 415 089, 07 077,
18 ., 038 041, 040, 049 037, 078 090, 0986 107

24 ., 0M4 012 005 014 007, 024 094 059, 063

TABLE 6. MEAN PLASVA PSBUDOEPHEDRNE LEVELS FOR TEST AND REFERENCE PRODUCTS (N=17)

TME HR MEANT , SD1 , MBAN2 , SD2 , MBANB , SD3 , RVEANI2, RVEANI3 , RVEANZS,

0,0 . , 000, 000, 000 000, 000 000 000 ..00® 0.@®
025 ., 355 808 435 1364 093 38, - 08 3.8 468
0.5 : , 175, 3088 2862, 4206 5683, 3671, 060, 030, 050,
0.75 , 4584, 4762, 57893, 4780, 13487, 5770, 079, 034, 043
A , 7327, 6293 8869, 56.13, 16347, 5659, 083 045, 054,
125 . 101.11, 6715 11166, 6137, 18355 5269, 091, 055 061,
15 , 11824, 6460, 13411, 5780, 18806, 4371, 083 063 07,
A.75 , 13951, 6381, 15951, 4931, 19185 3742, 087, 073 083
2 , 15526, 5557, 17364, 4541, 19613, 3042 089, 079, 089,
2.5 , 18631, 4949, 19392, 3726, 19761, 2648 096, 084, 098
3 , 20029, 4182, 19570, 3486 19583 2401, 102 102 1.00
4 , 20817, 3225, 18944, 3555 18403 26.19, 1.08 111, 105
B . 16694, 3426, 15716, 3351, 15179, 2635 106, 110, 104,
8 , 14022, 3512, 13213, 3671, 13409, 3264, 1.06,. 106 099,
10 , 12152, 3420, 11680, 3930, 11799, 3379, 104 103 099
A2 , 9438 30589, 9023 3308 9623 3368 105 088 094,
,18 , 4833, 2097, 4631, 2168, 4781, 20395, 1.04, 101, 097
24 , 244, 1579, 2174, 1533, 2438, 1558, 112, 100, 089,

Mean1/SD1= Test fed; Mean2/SD2=Reference Fed; Mean3/SD3=TestFast

11
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~ Table 7. General Linear Models Procedure
- ' Least Squares Means: Ibuprofen

[A=Test Fed, B=Fef. Fed, C=Test Fast]

TRT AC StdEr  Pr>[T] Pr> [T HO: LSVIEAN(i)=LSVEAN(j) Ratio A/B
LSVEAN LSVEAN HOLSVEAN=0 i/j 1 2 3 S
A 123172119 2.159685 00001 1 0.9625 0.0003 1.000
B 123316582 2.159685 0.0001 2 0.9625 0.0004 '
C 135480582  2.159685 0.0001 3 0.0003 0.0004
TRT AUCI StdEr  Pr> [T Pr> [T] HO: LSVEAN() =LSVIEAN())
LIVEAN LSVEAN HOLSMEN=O i/j 1 2 3
A 125349200  2.198240 0.0001 1 0.9373 0.0006 0998
8 1256594933  2.198240 00001 2 09373 .  0.0007
c 137.376484  2.198240 0.0001 3 0.0006 0.0007
TRT avax StdEr-  Pr> T Pr> [T HO: LSVEAN() <LIVEAN(j)
LSVEAN LSVEAN HOLSVEAN=O i/j 1 2 3 =
A 264456944  1.4439510 0.0001 1 0.7714 00126 1023 -
B 268490278  1.4439510 00001 2 07714 . _ 0.0061
C 318486111  1.4439510 0.0001 3 0.0126 0.0061
TRT LAC  StdEr  Pr>[T  Pr> [T HO: LOVEANG) =LSVEAN()
LIVEAN LSVEAN HOLSVEAN=O i/j 1 2 3
A 479812314 0.01724615 0.0001 1 0.8394 0.0005 1.006
B 479315386  0.01724615 00001 2 083%4 .  0.0003
o 489273580 0.01724615 00001 3 0.00056 0.0003
TRT LA Std Err Pr> [T] Pr > [T] HO: LSVEAN() =LSVEAN(j)
LSVEAN LSVESN HOLSVEAN=O i/j 1 2 3
A 481605138 001721365 0.0001 1 0.8631 0.0008 1004
B 481183121 0.01721365 0.0001 2 0.8631 0.0006
c 490667702 0.01721365 0.0001 3 0.0008 0.0005
TRT LAVAX StdEr  Pr>|T  Pr> [T)HO: LSVEAN() =LSVEAN(j)
LSVEAN LSVEAN HOLSVEAN=O i/} 1 2 3
A 3.23496778  0.05220671 0.0001 1 0.60%5 00174 1039
B 3.19697550  0.05220671 0.0001 2 0.609% 0.0049
c 342020853  0.05220671 0.0001 3 00174 0.0049

12



TRT AL

Ow>P

OwP

Q\'.D1>

O m>P

Oom >

Owm>

Table 8. General Linear Models Procedure
Least Squares Means: Pseudoephedrine
[A=Test Fed, B=Fef. Fed, C =Test Fast]

LSVEAN LSVEAN HOLSMEEN=O- i/j

2315.36397
2243.97100
2363.80616

AX
LSVERN

2568.15369
247283360
2606.28065

aviaX
LSVEAN

216.177315
208.850231
215.616898

LALC
LIVEAN

7.72402928
7.68656792
7.74525146

LALCI
LSVEAN

7.82143633
7.77828423

7.83496576

LaviaX

5.36867472
5.33364030
5.36557454

Std Err

53.06350
53.06350
53.06350

Std Err
LIVEAN

60.76027
60.76027
60.76027

Std Err
LIVEAN

3.797208
3.797208
3.79728

Std Err
LSVEAN

0.02249150
0.02249150
0.02249150

Std Err
LIVEAN

0.02292492
0.02292492
0.02292492

Std Emr
LIVEAN

0.01828276
0.01828276
0.01828276

Pr>1

0.0001
0.0001

0.0001 3 05221 0.1195

Pr> (T Pr > T} HO: LSVEAN() =LSVEAN()

HOLIVEAN=0

0.0001
0.0001
0.0001

Pr>  Pr> |T|HO: LSVBAN() =LSVEAN))

HOLIVEAN=0

0.0001
0.0001
0.0001

Pr> T
HOLSVENN=0

0.0001
0.0001

Pr> | THO: LSVIEWN(i)=LSVEAN()

1 2 3
1 . 0.3474 0.5221
2 03474 0.11%

i/j 1

L 0.2746 0.6594 -

2 0.2746

3 0659 0.1297

ilj 1

2

2

3

0.1297

3

1 . 0.1812 09173

2 01812

0.2159

3 09173 0.2189. .

ilj 1

1 .
2 0.2467

2

0.2467

Pr > [T| HO: LSVEAN(i) =L3VEAN(j)

3.

0.5084
0.0740

0.0001 3 05084 0.0740

Pr> (M  Pr> [T| HO: LSMERN) =LSVEAN(j)

HOL1SVEAN=0

0.0001
0.0001
0.0001

Pr> T
HOL3VEAN=0

0.0001
0.0001
0.0001

13

i/j 1

1.
2 01918

2

0.1918

3

0.6784
0.089%

3 .0.6784 0.08%6

ilj 1

2

Pr > [T] HO: LSVIBAN(i) =LSVBAN(j)

3

LI 0.1841 0.9051

2 0ags

3 0.9051 0.2249

0.2249

Ratio A/8

1.038

1.044

1.086



G. Adverse Reactions: Following adverse reactions (number of subjects) were

observed:
“ A (Test Fed) Ref Fed Test Fast
Tired 0 2 0
H. Comments
1. The reviewer ran ANOVA on pharmacokinetic parameters. The reported
values are in good agreement with those obtained by the reviewer.
2. The elimination constants were calculated for all subjects appropriately.
3. There were no subjects with 0 hour drug level, no subjects with first

scheduled post-dose time point as Tmax, and no subjects with first
measurable drug concentration as Cpmax.

4. The Test/Reference ratios for log transformed AUCqt, AUCq.inr, and Cpmax
are within acceptable. limits of 80-120%. The were no statistically =
significant period, sequence or treatment effects for any of these
parameters (Tables 7, 8)

I. Conclusion: The non-fasting study is acceptable.

14




[NOT FOR RELEASE UNDER F.O.1.]
IV. FORMULATION
Table 9 Test Product Formulation (mg/Tablet)
Ingredients/Strength 200 mg
Core:
{buprofen, USP .
Pseudoephedrine, USP
IPregelatinized starch, NF
/silicone Dioxide, NF

'Stearic Acid, NF
‘Microcrystalline Cellulose, NF 101

. , |
Total (weights added) 376.4
Coating:
¢ h -
rCarnauba wax, NF ’
G. Total (Weights added) 388.5

Tablet Appearance: Red, oval/round (details about scoring and imprint not availabie).

-

V. IN VITRO DISSOLUTION TESTING
The dissolution testing was done by USP method as follows (Tables 10-13).

DISSOLUTION INFORMATION

ANALYTE: Ibuprofen/Pseudoephedrlne HCI
STRENGTH AND UNIT: 200/30 mg 12 each
DISSOLUTION METHOD: UsP

DISSOLUTION MEDIUM:  Phosphate Buffer, pH 7.2

VOLUME: ) 900 mL
DISSOLUTION APPARATUS: 2
RPM: ' 50
ASSAY METHOD:

'Used in granulation of the product, but is not present in the finished product.

?Used in coating of the product, but is not present in the finished product.

15




NLT © A% (Q) in 30 and 45
minutes, respectively for Ibuprofen
and Pseudoephedrine

DISSOLUTION
SPECIFICATION:

Conclusion: Product meets the in vitro dissolu?i'on speciﬁcatiohs.

Ibuprofen TABLE 10
" Test Lot #H79292 (9/30/97) Ref Lot #3971328 (1/29/99)
Time(MIN)| MEAN | RANGE CV% MEAN RANGE CV%
10 95.4 T 3.3 85.4 [ 2.3
20 97.2 1.8 91.5 3.1
30 95.8 - 1.6 93.9 1.9
45 94.4 L 1.5 96.4 ] 1.3
Similarity Factor (F2) = 61.1
Pseudoephedrine TABLE 11 —
Test Lot Round #H79292 (Test Ref Lot #3971 328 3
Date 9/29/97) (1/29/99)
Time(MI MEAN | RANGE CV% MEAN RANGE - CV%
N) )
10 102 ] 3.9 90.0 | 6.4
20 99.4 ) 3.3 96.5 54
30 99.9 3.8 98.9 3.1
45 98.6 i 3.2 100.9 ) 2.8
Similarity Factor (F2) = 59.8
Ibugrofen‘ TABLE 12
Test Lot Oval #479293 Ref Lot #3981283
(Test Date 9/29/97) (2/1/99)
Time(MIN)| MEAN ||RANGE CV% MEAN {' RANGE CV%
10 936 | 6.0 74.7 53
20 97.6 1.2 92.5 2.3
30 96.4 1.3 94.9 1.0
45 94.8 1.1 96.9 1.1

Similarity Factor (F2) = 50.2
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Pseudoephedrine TABLE 13
Test Lot Round #H79293 (Test Ref Lot #3981283
Date 9/29/97) , (2/1/99)
Time(MlI | MEAN | RANGE CV% MEAN RANGE CV%
N) _
10 1051 |} 2.9 96.0 (- 3.9
20 102.9 1.7 100.2 2.7
30 104.7 2.0 100.7 2.7
45 105.7 3.6 102.0 . 2.6
Similarity Factor (F2) = 62.7
VI. RECOMMENDATIONS
1. The bioequivalence study conducted under fasting conditions by Pharmaceutical

Formulations on its ibuprofen 200 mg/pseudoephedrine HCl 30 mg tablets, Lot
#H79293 comparlng it to Advil® Cold and Sinus tablets, 200 mg/30 mg, Lot
#3971328 manufactured by Whitehall Laboratories, is acceptable to the Division
of Bioequivalence. The study demonstrates that Pharmaceutical Formulationst
:buprofen/pseudoephedrme HCI, 200 mg/30 mg tablets, is bioequivalent to the
reference product, Advil®, 200 mg/30 mg tablets manufactured by Whitehall
Labs.

2. The bioequivalence study conducted under non-fasting conditions by
Pharmaceutical Formulations on its ibuprofen 200 mg/pseudoephedrine HC| 30
mg tablets, Lot #H479293/22452F comparing it to Advil” Cold and Sinus tablets,
200 mg/30 mg, Lot #3971328 manufactured by Whitehall Laboratories, is
acceptable to the Division of Bioequivalence. The study demonstrates that
Pharmaceutical Formulations’ lbuprofen/pseudoephednne HCI, 200 mg/30 mg
tablets, is similar to the reference product Advil®, 200 mg/30 mg tablets
manufactured by Whitehall Labs. A

3. The dissolution testing conducted by the firm  on its ibuprofen 200
mg/pseudoephedrme HCI- 30 mg tablets, Lot #H79293/22452F comparing it to
Advil® Cold and Sinus tablets, 200 mg/30 mg, Lot #3971328 manufactured by
Whitehall Laboratories, is acceptable

4. From bioequivalence point of view, the firm has met the requirements of in vivo
bioequivalency and in vitro dissolution testing, and the application is acceptable.

5. The dissolution testing should be incorporated into firm’s manufacturing controls
and stability programs. The dissolution testing should be conducted in 900 mL of
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phosphate buffer, pH 7.2 at 37°C using apparatus 2 (Paddle) at 50 rpm. The test
product should meet the following specifications:

‘Not less than ’ % of the labeled amount of ibuprofen and pseudoephedrine
hydrochloride ‘in the dosage form are dissolved in 30 and 45 minutes,
respectively.

Tooss )

S.P. Shrivastava, Ph.D.
Review Branch |
Division of Bioequivalence

.f' | N
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RD INITIALED S.NURKAR / S/

FT INITIALED S.NURKAR = AN i/ Date g[ 2629
/A

Concur: /S./ > Date _ 5| ZGHL ‘..

/7(./ Dale P. Conner, Pharm. D. )

Director
Division of Bioequivalence

Attachments-4 _
SPS/sps/5-7-99/755688SDW.299

cc:' ANDA #75588 (Original, Duplicate), HFD-655 (SNerurkar, SShrivastava), Drug File, -
Division File.
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Pharmaceutical Formulations
ibuprofen/Pseudoephedrine Protocol 299-05
MDS Horris Projecl 21108

. Figure 2

Mean Plasma lbuprofen Concentrations Versus Time .

Linear Scale
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Pharmaceutical Formulotions
lbuprofen/Pseudoephedrine Prolacol 299-05
MDS Harris Projecl 21108

Plasma Pseudoephedrine Concentration (ng/mL)
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Figure 35

Mean Plasma Pseudoephedrine Concentrations Versus Time

Linear Scale
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Pharmaceulical Formulotions

Ibuprofen/Pseudoephedrine Protocol No. 229-04

MDS Harris Project 19747

Plasma ibuprofen Concentration (ug/mi)
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Figure 2

Mean Plasma Ibuprofen Concentrations Versus Time

Linear Scale
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Pharmaceutical Formulations
Ibuprofen/Pseudoephedrine Prolocol No. 229-04
Harris Laboralories Project MDS Harris Projecl 19747

Figure 22
Mean Plasma Pseudoephedrine Concentrations Versus Time -

Linear Scale
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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA: 75-588 o APPLICANT: Pharmaceutical Formulations
DRUG PRODUCT: lbuprofen/Pseudoephedriné Tablets, 200 mg/30 mg

The Division of Bioequivalence has combleted its review and has no further questions at
this time.

' The dissolution testing W|II need to be incorporated into your stablllty and quality control
programs as specified in USP 23, Supplement 3, 1995.

Please note that the bioequivalen’cy comments provided in this communication are
preliminary. These comments are subject to revision aft review of the entire application,
upon consideration of the chemistry, manufacturing and controls, microbiology, labeling,
or other scientific or regulatory issues. Please be advised that these reviews may result
in the need for additional bioequivalency information and/or studies, or may result in a
conclusion that the proposed formulation is not approvable.

Sincer'ely yours,

J S/ )
Dale P. Conner, Pharm D.
Director
Division of Bioequivalence

Office of Generic Drugs
Cent for Drug Evaiuation and Research
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